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Assuming a 15 prevalence of periodontitis among the controls and 1/1 ratio of controls to cases, 500 cases and 500 controls were % required for detection of an OR of 1.6 with 80 power at a 5 significance level. We decided to include 1000 cases and 1000 controls so % % that we could also analyse the relation between periodontitis and preterm birth according to cause.
Statistical analysis
First, the characteristics of case and control women were compared. Second, the distribution of periodontal status levels (no, localised and generalised periodontitis) in the control group was analysed according to maternal characteristics. Logistic regression was used to study the relation between periodontitis and all preterm births. The relation between the three categories of periodontal status and preterm births according to the four main causes was analysed with a polytomous logistic regression model, in which each of the four groups of cases was compared with the group of births at term. Crude and adjusted odds ratios (ORs) with their 95 confidence intervals (95 CI) % % were calculated to control for the examiner effect and for the well known common risk factors for preterm birth ( ): Goldenberg et al. 2008 maternal age, parity, nationality, educational level, marital status, employment during pregnancy, BMI before pregnancy and smoking status. To measure the dose-response relation, we used a trend test (Wald Chi-2 test). Because antibiotics may temporarily improve periodontal status and thus mask periodontitis at examination by modifying PD and CAL measures ( ), we also Lopez et al. 2000 investigated the relation between periodontitis and preterm birth only among women who did not take antibiotics during pregnancy.
Finally, we conducted a sensitivity analysis by estimating the relation between periodontitis and preterm birth when periodontitis was defined three different ways. Two of these definitions used only one criterion: only PD 4 mm or only CAL 3 mm ( The level of significance retained was 5 . SAS 9.1 software was used.
%

Results
Cases were significantly less frequently of French nationality, and more often had a low educational level, lived alone, were unemployed during pregnancy, had extreme prepregnancy BMI values, and smoked before and during pregnancy. They had missing teeth more frequently, as well as a high quantity of dental calculus ( ). table 4 other cause of preterm birth ( ) .  table 4 There was a significant association between localised and generalised periodontitis defined by PD 4 mm and induced preterm birth for ≥ preeclampsia; the adjusted OR associated with localised periodontitis was 1.84 (95 CI 1.17 2.88) and that associated with generalised This large case-control study considered the association between periodontitis and preterm birth while distinguishing between the main causes of preterm birth in the same study. We showed that maternal periodontitis was associated specifically with an increased risk of induced preterm birth for preeclampsia. Conversely, we did not find any relation between periodontitis and spontaneous preterm birth or PPROM or other causes.
Our sample included enough women to allow an analysis with adequate statistical power and reasonably precise results for each of the main causes except IUGR, which accounted for only 9.2 of the preterm births. Moreover, maternity units were selected to ensure wide % socioeconomic coverage and be able to take factors such as educational level and smoking status into account in the analysis. The control sample had sociodemographic characteristics similar to those of the French national sample of births ( ). During the last Blondel et al 2006 year of recruitment, the only period during which we recorded the specific reasons for non-inclusion, the percentage of women who declined the examination was acceptable (13.2 of the excluded women). The exclusions for not speaking French (7.4 ) or for medical % % reasons (11.8 ) may have kept out women with a higher frequency of periodontitis and thus reduced the study power. The main reason for % non-inclusion was the unavailability of the examiners; this reason was most probably independent of maternal periodontal status. The total exclusion rate was similar for all three years of study.
As periodontal disease progresses slowly, we can assume that periodontitis diagnosed after delivery existed at the beginning of pregnancy for most women. For a few women, however, periodontitis may have begun or may have disappeared because of treatment during pregnancy, and thus could have led to misclassification and loss of power. The inclusion criterion was at least six teeth, but only five women had fewer than 14. A full-mouth examination was too long for the women in the study. We examined six sites per tooth on 14 teeth (84 sites). Beck et al ( ) showed that estimates based on random sampling 84 sites led to the smallest underestimation Beck 2006 compared with other partial-mouth examination. Moreover the aim of our study was not to estimate the prevalence of periodontitis but the relation between periodontitis and preterm birth. Potential underestimation could lead to a non-differential bias and thus to loss of power. far apart from each other required 11 trained dentists. The periodontal assessment was standardised regularly and the examiners were monitored on several occasions against the gold standard of an experienced periodontist. Any remaining difference between examiners after the standardisation may have resulted in a non-differential bias that reduced statistical power and led to an underestimation of the observed association. However, adjusting for examiner did not change the results notably. We can therefore assume that the association observed between generalised periodontitis and induced preterm birth for preeclampsia really does exist. The study design planned to blind examiners to the preterm/at term status of the birth and examiners were not informed of this status. Nonetheless, if when the examiner entered the room, the baby was not there or was very small, the examiner could have guessed that he/she was preterm. Examiners did check and record information about gestational age and the cause of the preterm birth from the medical record, but only after both the examination and the interview. Moreover, we can assume that if a differential bias had existed, it would have been for preterm birth overall or for spontaneous preterm births, and we found no association for these. Because the examiners were successfully blinded to the cause of the preterm birth, any possible misclassification due to persisting inter-examiner variability was most probably independent of the cause of preterm birth.
Information about tobacco use came from interviews of the women because it is often reported inadequately in the medical record.
Studies have shown that the misclassification induced by the self-report of smoking during pregnancy appears to be limited (Klebanoff et , ) . Moreover, the association between smoking and preterm birth was as expected, and we do not suspect al. spontaneous preterm birth or PPROM by an infectious mechanism. In any case, our results did not suggest such a mechanism.
The aim of our study was to analyse the relation between periodontitis and preterm birth according to causes. We found a significant association between generalised periodontitis and induced preterm birth for preeclampsia and attempted to explain it by exploring the possible pathophysiological mechanisms of the relation between periodontitis and preeclampsia. Preeclampsia is a multifactorial inflammatory disorder that is a major cause of maternal and perinatal morbidity and mortality; its causes are unclear ( ). Sibai et al. 2005 The syndrome is characterized by inappropriate inflammatory and abnormal vascular response to placentation, which causes endothelial dysfunction resulting in maternal hypertension during pregnancy ( ). The main hypothesis to explain the relation between Sibai et al. 2005 periodontitis and preeclampsia is that inflamed periodontal tissues release elevated levels of C-reactive protein and other inflammatory mediators (PGE and some cytokines) that enter the systemic circulation and induce inflammation that damages the placenta and causes 2 preeclampsia (  ,  ,  ) . Like preeclampsia, atherosclerosis, another Conde-Agudelo et al. 2008 Ferguson et al. 2007 Pihlstrom et al. 2005 inflammatory vascular disease, is associated with endothelial dysfunction (
) and also appears to be associated with Ridker 2001 periodontitis ( , ). Scannapieco et al. 2003 Tonetti et al. 2007 Additional research to improve our understanding of the pathophysiological mechanisms that underlie the association between periodontitis and preeclampsia is needed. The potentially causal link between periodontitis and preeclampsia that is initiated early in pregnancy must be explored. First, periodontitis and preeclampsia may have common risk factors, and both may reflect sensitivity to inflammatory diseases. In this case, the treatment of periodontitis during pregnancy would not reduce preeclampsia, although a diagnosis of periodontitis during pregnancy could be an early marker of risk of preeclampsia. Secondly, periodontal treatment (supra-and subgingival scaling and root planing) can cure inflammation of the gums and improve periodontal status.
showed that Tonetti et al. (2007) six months after treatment of periodontitis, endothelial function, as assessed by vascular measurements, improved. A randomized controlled trial in pregnant women with periodontitis found that treatment of periodontitis (compared with no treatment) before 21 weeks of gestation did not reduce preterm birth; it did not reduce the preeclampsia rate either, but that rate was low ( ). Michalowicz et al. 2006 One clinical trial is currently still assessing the effect of maternal periodontal treatment at 20 weeks of gestation on the reduction of preterm birth and of preeclampsia as a secondary outcome ( ). http://clinicaltrials.gov/ct2/show/NCT00133926
In conclusion, maternal periodontitis is associated with an increased risk of induced preterm birth due to preeclampsia and the association increases with the extent of periodontitis. Treatment of periodontal disease during pregnancy is safe, and control of oral diseases improves a woman s quality of life and has the potential to reduce the transmission of oral bacteria from mothers to children (Oral 
